Conformal invariance and conserved quantities of Hamilton system under second-class Mei symmetry are studied. The single-parameter infinitesimal transformation group and infinitesimal transformation vector of generator are introduced. The definitions about conformal invariance of Hamilton function and conformal invariance of Hamilton system under second-class Mei symmetry are given. The relationship between the system's conformal invariance and Mei symmetry are discussed. The necessary and sufficient condition that the system's conformal invariance would be Mei symmetry is deduced. The system's corresponding conserved quantities are obtained with the aid of a structure equation which is satisfied by the gauge function. Lastly, an example is provided to illustrate the application of the result.
Introduction
Since Noether, a German woman scientist, published her famous paper "Invariante Variationsprobleme" in 1918 [1] , the theory of symmetries and conserved quantities has played an important role in mathematics and physics [2, 3] , especially in modern analytical mechanics. From then on, the study on the Noether symmetry has gradually progressed to become mature [4] . In 1979, Lutzky applied the Lie theory to the differential equations of motion for a mechanical system, and obtained a new type of conserved quantities of the dynamical system under Lie point symmetrical transformations, i.e. the Lutzky conserved quantities [5] . In the beginning of this century, Mei presented a new symmetry -the form invariance [6] . Mei's form invariance is also called Mei symmetry [7] [8] [9] [10] [11] [12] [13] [14] [15] , which means that the dynamical function in the equation of motion still satisfies the equation's primary form after some infinitesimal transformations. Then more and more attention has been paid to research on Mei symmetry and conserved quantity, which was quickly extended to all types of mechanical systems [4] .
In the past few years, some important results on symmetry and conserved quantity for the Hamilton system have been gained [16] [17] [18] [19] [20] [21] [22] [23] [24] . In Refs. [25] [26] [27] [28] [29] , researchers have studied the Mei symmetry and conserved quantity for the Hamilton system. Recently, we have discussed the conformal invariance and conserved quantities of the Lie symmetry for Lagrange system, Hamilton system and general holonomic mechanical system [30] [31] [32] , and of the Mei symmetry for Lagrange system and general holonomic mechanical system [33, 34] . However, till now the research on conformal invariance of Mei symmetry for * e-mail: caijianle@yahoo.com.cn
Hamilton system has not been reported yet. Thus, conformal invariance and conserved quantity for Hamilton system under second-class Mei symmetry are studied in the paper. An example is given to illustrate their applications.
Second-class Mei symmetry of Hamilton system
Here we study a mechanical system of N particles, with its configuration determined by n generalized coordinates q s (s = 1, . . . , n). The Hamilton canonical equations of the system can be written aṡ
where q s and p s are the generalized coordinates and generalized momenta, respectively. They are also called canonical variables.
We introduce a single-parameter infinitesimal transformations group for time t, canonical variables q s and p s t
Their expanding forms are
where ξ 0 , ξ s and η s are called the infinitesimal generators of t, q s and p s , respectively, under the infinitesimal transformations (2), and ε is a small parameter. We introduce an infinitesimal transformation vector of generator
under the single-parameter infinitesimal transformations (3), Hamilton functions H become H * , so we can write (445) (3), and substituting Eq. (5) and (1) into Eq. (6), neglecting higher-order ε 2 and above the lesser term, we can obtain the determining equation of second-class Mei symmetry for Hamilton system
3. Conformal invariance of second-class Mei symmetry for Hamilton system Definition 2. For the Hamilton function H, if there is a product factor M satisfying the following condition: 
then the necessary and sufficient condition that the conformal invariance would be second-class Mei symmetry of system is P
Proof. In fact, if there are matricesμ 
According to the definition (9), the conformal factor of the systemP (9) and Eq. (10), we can easily verify that there exists a relationship as follows: (7), which implies that the system is second-class Mei symmetrical.
Conformal factor of conformal invariance
for Hamilton system In fact, taking
we can obtain the conformal factor of conformal invariance for Hamilton system. Usinġ
we havė
By the same reason, we obtain
Furthermore, we can find the conformal factor that the conformal invariance would be the second-class Mei symmetry of Hamilton system
6. Structure equation and conserved quantity of conformal invariance under second-class Mei symmetry
The conformal invariance of Hamilton system can also lead to a conserved quantity under certain conditions. Theorem 3. For the Hamilton system (1), if the generators ξ 0 , ξ s and η s of the infinitesimal transformations (3) satisfy the determining Eqs. (7) in the second--class Mei symmetry, and there exists a gauge function G = G(t, q, p) satisfying the following Mei symmetrical structure equation:
then the conformal invariance of the Hamilton system (1) possesses the following conserved quantity:
Taking the derivatives of I with respect to time in Eq. (22), and using Eq. (7), (1) and (21), we can obtain
7. An illustrative example
We study a Hamilton system with two freedom degrees (27) According to the determining Eqs. (9), we can obtain the conformal factor of conformal invariance for the second--class Mei symmetrỹ
It can also be obtained from Eq. (20) . The determining equations of conformal invariance are 
Conclusion
For a Hamilton system, by using the definition of second-class Mei symmetry and its conformal invariance under the single-parameter infinitesimal transformations, we can obtain the conformal factor of determining equations of conformal invariance. The conformal factor is also the necessary and sufficient condition that the conformal invariance would be Mei symmetry of the system. If the Hamilton equations possess the characteristics of conformal invariance of second-class Mei symmetry, then they possess second-class Mei symmetry. Conformal invariance of Mei symmetry can lead to a conserved quantity under certain condition as well.
